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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
projection aligner wherein a control precision 
for exposure value is prevented from degrading, 
which is caused by irradiation fluctuation (or 
pulse energy fluctuation) on a substrate which 
is generated by transmittance fluctuation of a 
projection optical system. 
SOLUTION: The light quantity of ultraviolet 
pulse light IL incident on a projection optical 
system PL is measured through an integrator 
censor 9, the light quantity or the ultraviolet 
pulse light IL transmitting the projection optical 
system PL is measured through an irradiation 
amount monitor 32, and the amount of 
transmission light is divided by an incident light 
amount, thus calculating the transmittance of 
the projection optical system PL. With the 
transmittance obtained as a function of an 
integration value of the incident light quantity, 
the integration value of the incident light 
quantity measured through the integrator sensor 9 is substituted for the function at 
exposure to estimate the transmittance of the projection optical system PL, and, according 
to the transmittance, the output of, for example, an excimer laser light source 1 is 
controlled for controlling an exposure value. 
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ffi£©Bflx*/l/*- e-AT^TOf i: , BE 

vx * ©/<* - y ©«* wg±fc«fi?-*- 3 tu&e&k 
t. cBftftsgBttKBes^T, 

KAWx*;l/^-«ttai3RO«-S)ffii6«I|[bTiME«i» 
Jt^JRC«-r4ttA«x*;b*-iB«r#A*A»x*;U 
*-WJWRfc, 10 

W8HA«x*7l/*-flW-ai3R, ff)8BA»x*;I/^-ffl« 
Bfc, 

Kaa*»ttE«»K eb s n t <, > *aa*©g<t*, 

*» 6 MBBB%¥Xft* LTWBWLhJc -TO * ft 3 ftu 
*KttfccfctfMter«ttBB%BB. 

cnroi 2 ] B#a i tmow&mmmr'h ot, 
MEBiiwttSEttffiti* mBtte)ie¥3Ro»i*oM 

x^i/^-e-AOBawjfeitiWLftftoiiffl^iffltejtr 

tMGlHBK^oaaBOXflMGBU 
MEfll»3&tt, BEBBBNttEBfffcEttSftT^t 30 

©m*K RD - M!eas*x^^-e-Aco!i»t^tf»Tt 
3 ] tmm k xa 2 E«oa««jt«B-p 

Sot, 

nans * stf miesb* zn?n®W\? sxf-^ 

*B*. BJWfcWEX^-yjR^LTttETX^ft 
MKa«*Wfc«B7!fi¥JR»c » LTtB*f Wtc B WtSS 

[M*W4] B^3EK0*»B%SB*JB^fcB 

fflflB£B*l^eai»*imr«Blc. fffiEXr-^ 
X«^LTBKOB3W£:nMi!:ME7X^«MEfiB 
ft¥£tcttLTSSUB:tf5, BBEXWx^^-flW- 
US, Rt/lnJnBfl*l±Jx*;V^-f5tfi|pj^{c J: stfMB* 

iSKOiiSft/iH-aijffl^flijiev^^©/^- 

BIBB«icM^*B3Wic, tflEvx*©/<*-vfiFffi so 
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*WEB)ttx*;l'*-if-AOB}ttB**JB , i-*c 4:* 
WBfc^*B3to5fi5. 

CB*B 5 ] ffigg K 2 . Xtt 3 EBO&KBfttt 

o TBGMBKfr &ME&£3C¥X*ft LTMEfflflLfc 
fcTO*ft3HuEB3tx*;U^-lf-A©BJtS*$<Jffll 
Lft*6, WEvx*©/<#-yB*IWBWR±©*^ 

WEB«<D««*fT 3 B 3 X*l , 
KBBBOttraHfLkOft^a y httWte^ft^ftElK 

[f893©l$H&BWl] 
[0 00 1] 

XttBBBB^y KB*B3B-r*ft 

^ t ts«±{c (E^-r * fe» tffiffl « ti * mzwm 

B. COHBB)l«B*fflv^B*»i6» at>*C©&» 

B^BtH^fcBBT^XOHBAttfcHrt. 
[0 0 0 2] 

[(**©&«] *B»7*/WX<MMW»tfB«BOB 
±K*ffS-fafci&, ¥^ttfv'WX£S3atS7 v ci&©'J 

a, atfu^xuBBie^s**) *s$Btt«B»i: 

fci^Tli, 8¥<g!7j. ACflE«BBB««J:0B««c2: 
tfBKSttTirSB. c©i3teBB^ atflESSBBH 
i&BSfeSfcfetcti, ft-fglg£LT©7x/\±{;:^*fi£ 
ftfcPi/'X h*HIEB^TBft**;fc«>©BJtettfMB 

[0 0 0 3] 31ft, tpmWr'WXiDWmiBTlt. ± 
»C7j<BttBfl'©WBO?-&iSS3 6 5 nm©l Sm^riSTt 

l/S^Cffi/J^^^ffll/^cXr-yy- 7 V K • 
U If- h*SOffi'J^B)tSSI tf^ffl 
SftTVS. CC&^©flfttLT, 7x/%±lc 
»fig$ft§[eIS§r/WX(D-t)-^X (^-yX+MX*) ©* 

3t¥3RO»ffi«OlfflSFrtT?7X/N*»(£; , r*7Sl^Ui:ffl/h 

B/ < * - y <y x / N±©§^«tc jtfiBJt-r § 



X-r-y 7 • 7 y K • X*+ >#S<D|$/h&Ig&rtg§lfc 

[0004] '^<om9tmumx'i,t, m&X¥&<Dm?e 

t»U Xx-y Zf • 7>K • X+ -v V^T'&ntf, , 0 
[0 0 0 5] 

ftt LTx*->Vl/-^ii^c,c0^fi2 5 0 nmflfi 
WT©&yVU/Xft£ffl<^*:XT-y7- 7>K • 'J tf— 
F-TjiL M'Xf77-7>F • X*+>MOS»S 
^SA^^n, i£ft2 4 8 nmCOK r FX*v/Vi^ 

tcJSA^n^feTi/^, Mtc, <fc95@i£g<Qifog 1 9 3 
nmO^yV^XttfcttiTJ-tSA r Fx*S/vb-+fft 

[0 0 0 6] COAr F x*->V U— f^M.^W.^MMi 

/^i/x^©Kj§^m*^ne>oKiK?if«ttfciSfitc^ 

;l/ST'Ofitl^SS^U^^;^e^XMST©Sig7 l 6 so 

*S 6 O^^SS^SK^SS©^g|5^^^i£tt^x 
(g?^^X-^"\'J-i'A^X^) T*«f SCt&i&gt 
3&A r FI+-/71/- tfftif!£ffi^fc& 
K8Sft&Ei©-Wi, 0IJ*Jf 6-260385^ 
4>$B, - 2 6 0 3 8 6*t4»P]*£ftT^ 

So 

[0 0 0 7] «iH)J:?Sx+->7l/- »f'7tii*^0^ 
yVVUXft (iffi«2 5 0 nmgaWT) fC*fLT0TH<D 

E^(Si02)t*^;l/B : CaF 2 )i:©2 0^5EQe,n 
T^ZtclfT'&Zo *<D{ti!K7'y{t-=<';7'*>' 

moyt^mttttztcibici,^ tnx&owm. »y\t£ 

[0008] cntcijgbT, s^smgiucfsisn* 

jc, miftyt^m? (is>xm?) ts&tft^sst? 
Darmsa) t mi^^x-m^Ltc * z v*? -y * 
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#1*? L TEH t * * 1 <D 2 JWOBW^*) 3f 

[0009] mxttvyxm^wnms. -waz%<o 
A*tis t » wis t<D2ffi<Dmi5ic s.fmfi±m®* ^ - 1~ 

¥f&z&mcmiEtzrztbK.mTz vyxmi-ft 2 0 

~3 0ttfc3X, ftUyXjtfFoaiWAM 0 0%*!) 

[0010] mtf, s^^oifs^ss^wrs 

Sig^*9 6%fc-T5fc, SK^^fttbTOSiS 
^e(ii^3 6% (=0. 9 6 25 x 1 0 0) fcjb^O/M 

[0 0 1 1] i:C5*^ «f}t»*fl|i>fcjt 
ffl©88tt*fSfcLfci:C3, ^^ftHSO^B^ (K r 

[0012] ^n&otsmmt, asejieKrt^BHWjtis 



[0 0 13] M*.tf±E©l/:/;C*W2 5 

WEIC-»K 1 %£ttffi"FL.fck**k, ttK)tWK^ 
<*©jgj« £ I**-) 2 7 . 7% (±?0. 9 5" XI 00) 

±K4**^SBJlffi*SIEe>tP&Hfc5#, £x/\± 
tlE^«n*»»tlM@0. 2 5~0. lS/imfffiS©* 

OttlttMHMt-eii, MAtfW§B¥2- 1 3 5 7 2 3^ 

e>0^;l/X^©3S/l (i/<;t/XJ!j;fcD©xiM>#-) % 
■WLTH*. ci<r)/ii6«(DSiJSS^gBT'tt, Bft 

<mmtti-r, Effi&Bftm»tfT-t&<&ssntf 

h-otCe 20 

COO 1 4] S»)tt^*»CjW4*^<;l/X*0 

wn ant) t^t^dwutn.^mtix^c 

Id) KfiHLfcBftfflOM^SOfcftfclWikLfcfiK 
[0 0 15] EfC**M»d:, *OJ:3aa»BJtSeBtig: 
f Sck£g5 2©gWkT5o Mte*«93tt, *o«J:$ 

[0 0 16] 

■It, ^x? (R) K»j««nfc/<*->*«i>W*OBf 
SOB3tl*;l/*- ^-ATRUrr 5W1 (l~l 40 
9) k, ?OTX*4)/<*-:/0)ft*SK (w) ±tc& 
m*m&X&% (PL) k, ««X.^tJtKB^KHlc 
fcl^T, SK^IS (PL) (cJfTSAS>fx^;l/^-ia 
%»»J-r*A«x*;l/^-flBt9J3R (9) k, COAM 

m»-rSi^Aftfx*;U^-M«:*l6«)Amx*;l/^-ia 
*SIJS£ (6 4) fc, *Ot9»3t*3fi*>60«Hix*;I/^ 
-«*mW*Wax*;V*-«H«R (3 2) fc, A 
Wx^;l/^-ilfitiffl^ OK XWx^/U^-fflWBR 
(6 4) , atfWttx*;l/*-att«?R (3 2) OWffl so 
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©«A*tx*;i/*-ftfc^*g{b**E«*saa* 
titttswai: (6 8) coaawtteteffitcieifis 

nTl^*aa*©£<fc* RtfA»x*/W#-«il»R 

(6 4) ottftes:ftvrs&*0ai&te£$0»i* 
^wtu-rssiiwis (6 7) iioajwRKioTmH 

^L.T*oS«±fi:!!»H«n**OB)tx*;l/4f-if- 
i»©B^*iWJ**B}£ffiMW5R ( 1 . 6 9 ; 2 2, 
2 5, 2 7) k, S-tatf/ifc©"?;!^ 
[0 0 17] Nrft**9MI(cJ:titf. ^fcBJfcx*/!/* 
- tf - AOttAWx*;l/*-»c» t TJ9Uft¥£©;§i§ 

Jfc¥JS»c AftW *x*/l/#-*IHW Loo, $fetcg£tS L 

So *oaa*o«fk%ffl««-* «t 3 KB)tiH*»-r 

-f3S1£±T*©P.gS» (Xtt/<;l/Xx*;l/4f-g«i) 

[0 0 18] COld, 3ji$tiftt8EttS (6 8) 
*©^!^©^¥©*©«t\ftfx*/l/¥--*fc*f 

•r*«{k*©fl!iK, *o«jtx*;i/^-e-^ois«* 
f »t ufe«<oea^n t Jtr * 
©«{b**K«u iajs^ (6 7) a, awtMSttiatt 
» (6 8) Kett«nTu^*iaa*o2fflao«fb*» 

Aftfx*;l/4f-»MSt3R (9) ©W*K SCf^Ottx 

SMcse^*©******- <-tc+»ii« 
[0019] sfc, TxfRtfSfi^rtn^n^irr* 

Xf->*I (2 0A, 20B, 2 4)*BS., BftH#tC 
*©Xr-^££^LT-£©vx ?;&#*©»«£*© 

tt*»w*j£aB3t»soa»Bjiait»ciaffl use t 
*««-rSo c©«^, B)W«iHfr4-«A«(ca, B 

[0 0 2 0] Sfc, *«WOB3t*ffit4, ^©iSKB^ 

^^tfiffJ-rSfStc, f-OXr-S^R«^LT*B<0BJtt 
W k H«K*OVX * **OSaeJt*RK« t T^S b 
^A s ?>, Xttx»;I/^-fitHnR (9) , RD'^tBx^ 
(3 2) fcJ;4tfai|fii^«!0iA*s CO 



(C, f-©vx*©/<*-yfc£B?BiELT8&ft*a 

TBB%¥ft©si* j s ft * c t m± a n 

So 

[o o 2 1 ] *fc, *«woiiHiT/wxo«3a^rffi 
©s«±K«)t*rfi*»<irr *a i ia cxr y 7 1 7 » 

3) fc, BBBftttGttB (6 8) CfS1«aftTV>52 
5«©f2{ts? % &tfA»x*/l/#-filfflWB (9) ©tH 
fcteBtS^TBSJR (6 8) fcfl-LTB&'tCSBft* 
3S©2lja*«r®tBL, c©J:5KRCttJ*ft523i^t;:jS 
tT*©WHa»fliWRlc <>: ? T * ©S$9»e> *©«fg 
Jt*3R*^LT*©a*S±KB8«sn**©B3tx*;l/ 
^-e-ioOBJfcflfcSJBLatfe, tOVXJO/^ 
-><|!^^©S1S±©#i/3 >y hffl«fcBJfr«-SB2I 
8 (Xr'^l 7 4) *©B«©BB*fir3B3I 
8 (Xr>7"l 7 5) fc, C©BBft©*©»K±©* 20 

->a » hB«K*ft*ftBB/<*-y*}g#rsB4i 
a (XJ-yZfl 7 6) *wrst>©Tfe« 0 C©i§ 
BJtcSTBiEftBJtaA^ensytft, hb/<* 
->©iE¥^a*^±f *. 

[0 0 2 2] 

>k • x*+v»a©a»»jifittiH-e»jt*fT5«^te 
*»w*affltftfc©T?a&*. hi a, *B©Js»B)t 

SI©«W5itefU :O01lCfcVT> ArFl+ 30 
fVb-fJHB 1 *^6©»fi 1 9 3 nmT?»IIHfc«ttfe 
BftftfcLTQftft/VI'Xttl L(4, Bft&ffl#<*i:© 

^l3-tytl - -Av>y^yya.--y h (BMU) 3£iifl 
0, aBWt©^-C^5ft^LT3t7-yf-*-*i:LT© 

*rs»)fc» 6 ^x/\±ous;xMcjtr* 

B3tfl*»JB^Sfe«)©BJtSiJ»3.r:y h 3 0i)\ A r 
Fx*>/71/- tCjttB i ©J8}fc©M*&Rtf#it, Mtftc 
BBBftft. Stf^;l/Xx*;l/^--eSS 5tUA**JW 
-TSt«{c, *5BBftB6fc:fett*Btt/WXttfc*ra- 40 
*BiW*S»W, XttBBttteWB-T*. &*>\ Bit 
ttfcLTtt, iS2 4 8 nmOKrFl+->7b-f 
Jfc Xtt*-©«!2©igtg2 5 Onn««T©l/-fKf 
*Bffl****tefe*BWJtfiafflSft*. 
[0 0 2 3] RTBBJfc»6*ffi-3fcB*pWXtt I L 
(i, ^©JtiWtC«ioTi5B!aaft5UVX^7 A. 7B 

Afflf ffl¥ 1-2 3 5 2 8 9^BfCW^aftTVSi so 
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77'T7-l'b>X*tt?lJfc2SEB-r*<t-5{CL 
Tfe<U\, 1 ©WtBffitcOTBM© 

GHPtfcO&l 2#EBSftTV*o BflP«5t)3fil 2iC 

PJ:04*BJBBWffl©BP«»), BBBWfflOBPB 
!)W0!>&Ai&{<:BeBaftTV5 o 75«f7l*U:' 
XI l3^6«(B*nTMP«t)3Rl 2tfr©Br£©BP« 
OfcilBUfeBtt/WXttl Lit SiiWi«<SW 

tfia^tf-Axyj * 8fcA*hrs„ e-A^X'j >y 

* 8 ■eEWSftfcBfl"' WXtttt, ^KBBtUBJ: 9££ 
-fyr^U-a'-bV9-9tcAWU -^Vr? U-^-fey 
9©BfcBB*ttBJfc»JBaxy h 3 0te#ttfcSftTV* 

[0 0 2 4] tr-2>X7U <y * 8 ©Sgil^, RtfSIt^ 

tt^*6B«BKW-ws*iT, nmm^-=-v v 3 ow© 

^t'JtefEBaftTfcO, Bftf&JBxXy h30(i, -f 
>r^-**>^9©«tB«*J:9B«WcfiB#¥ 
BPLfc»-i-*B*P<;UXjfcI L©AM«, Stf*© 
BftBfctx^-effSJ^fcBBSftT^*. &*3, ft 

0 1 WzZ&fflfcVTfrti.oK, mX.t,fU>X%7 A© 
fl}£e-Z»,x7 ,, J'y*8A;&ESU c©t:-A7>7'J 
•y*8AA^6©SB«*)tBBlB»9ATS)ttU ft© 
BWB9 A©BUJB^%83t*U»axy h 3 OttftBf 

[0 0 2 5] t-AX7*U'y*8*»iLfeB^;l/X 
ft I Ltt, 3yf>fl/y«l 4^iSTWf-^;l/77 
^>H««1 6rt©H«BWB»»!) (B^^-fV 
F) 1 5AlcAltf3„ BS^yKl 5Att, Bl* 
tf*$WI¥4- 1 9 6 5 1 3^£B£IJB^2ftTl/''5J:5 
K, »B«¥J&PL©ra»B»rt©**Tj£BB)fc#Gl 
fcB3*bfc£|qjKHBxy«y h#, (WT, 
ZttbT rxUybttj fc«3) »c<*tf*J:dteEBS 
tifeWPB*#r*. Site, U^*/V77f ^FBBl 
6rttc«, BSX^t'yKl 5Ai:ttSiJfcSg^I»fl« 
©*BBJt*iftl©«* ofB t -T 5 fc *6©^K75 -f V F 

15BA^lt^ft, C©RTI(|75l'VM 5 BKioT 
l/f*;^f-: ^©3tB»»XhD-*OffiB v bf-^ 
;l/R©B)tB©B©fiB*HoTi/>*. BT»y5>T>K 

1 5 B©BBP*©B«ttBJieM»a-y h 3 0fct,fit*& 
aft, -<>'r^U-^-trV9-9©«Ui€^6*4i)6ft 
*ABJtat*©BP**Bi;ftffl*V SBJtt^BPL 
tWr*BB©A«)ttffli:**. 

[0 0 2 6] Uf-^;V75l'>FBBl 6 ©H^7v-< 
> F 1 5 AT-XU >y HWcBJgaftfcSiyVWXft I L 
ti, Mtffll/V^ll 7, 5JW5-7-1 8, Rt>*±3> 
fvti/yXiig^LT, U?-?;I/R©|hIB^*- 

>ffi«±T?H^77-rvF 1 5 A©XU -y F«©fflpW 
i:ISBftBW««*-a4BB»flJT?B»W*. Bn^, 
H^X-^i-y F 1 5 A ©BOB, XteBJilT^f > F 1 



5 B©BflP8SOEEStt, H&®misyX%; l 7 t£?y 

COO 2 7] mWUXftl LOiif, W^;VR© 
B8W®«rtOlel8S/^->0«*WJf - U-fe> h 'J y * 

is.m& 3 K&* p l jfe^bTmftoawis* 0 ( a am*. 
« i / 4 . i / 5 30 t% p l emmmtcm 

WKte^-sn*. %<ow,mmu 

S„ *WO«l»}lfi*3fiPLtt, S>*7>'Jy7& (JBHff 
ffifflT»*5«lt«»dSTfc&^. txT\ SBtt*5RP 

©SfiSKgil&Tjft) KYi*BoTl!«tS. 
[0 0 2 8] cokt, b^?;nm. U^/l/X-r- 
v*2 0 A±fC«Rgffi&Stt, l/^^;PXr->*2 0 A 

W^l"-<-X2 0 B±fCX^(6)(C^5i^®jT't«. 20 
X^[q), Y#fik lsie7alfi]li:»T'$i.<J;9lc 
IIKiHSttT^So Uf^Xf-^2 0A 
R) 0 2^7EWftfflB, St>*[ilK^«IKi)»lfflla--v h 

teS^T, lEWIWaay h 2 2rtoffiii ; e-^ CJ 
x7^-* J $>;»WX3'i'/l/*-#a*)0 «, bf-7;VXx 
— >"2 0 A RtfffiH©fHW*fT5. 
[0 0 2 9] —73, ^l/\Wli, "7XA*;1/^H«^ 30 

hXf->"2 4 Ztt, tftKJIfi^P LOftffifcTO&X 
Y¥EfC»oT2^7C^il-r*XYXr— >*2 4 XY± 
fCfS^Stl, Zf-/l/hXr— *JZ 4 ZMXYXf->' 
2 4 X Y J; 0 •)XAXf->''2 4 «Snt^5o Z 
f;HXf->"2 4Z(t £XMW<D7*-*XiftE 

•C«B3tt¥JR P L OfllffiK^to-eii*, XYXf->*2 
4 XYtt^XMWOX^'vC^ja^ffi, RtfX?j|nK -10 
Y#fa^©Xry 5 o Zf/H>Xf-^24 

Z (7X/nW) 0 2*7£W4ffilB, Rt/EIiE^»ilKf»»J 
fljxxy h 2 5f3©U— *f r F)$tKc<fcoTU7;U^'f A 
CttfflStlTl^*. COtt»J«iSRtf±»JflWR2 7*^6 
OWJW1B«tS-3lr^T, MiWazy h 2 5rt©» 
OJxy*-*^) XYXf-^2 4XYO 

14, ^{6«^2 7&tfe«»J«lax.y H2 2^Ub 
^*;UX-r- >"2 0 AfclHliltef SCfcT-lffilESnSo 
[0 0 3 0] -fe«lffl&2 7tt> l/**jl/Xf— S>2 0 so 
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a, mxyxt-^'2 4 x Yto^n^no^fjfig, 
snas, &nfta&& nm*?*? hm<o&m$im 
mmwm=L-y 1 2 2 so* 2 stjM*. * lt, j&SB 

IffilclZ, U^l/X-r- S>2 0 AfcftLTSitt/WX 

-x^iai) tcausv rt?-fe-ft?ns©»crajtrjbT, xy 

7.7—1/2 4 XY*/fLTU?-i-;UR©/<*->'l&©B 
)ttS«lC»LT'7X/NW3!l«-X*|Rj (X« + X73(p1) (C 
iiS/S • V r (/J«bf-^;l/RA^-7X/NW\©S^ 

sfs) TjtaE-irn*. 

[0 03 1] £OT&2 7«\ ±j£©l/f-* ;l/7 

7l'yFttM»l 6ftlcmf<btlT^Zajm77'fV h 1 
6 B©£7b- K©M££j£Bftl$©b^;l/XT- 
■>*2oa ©&»i fc rawr « fc »0»JW*t5 3 o M 

$562 7 7xmW±©&^3 y h««©U5?X h* 

T, BJflMWaxy h 3 0 fcfcjli8SLT«ig&BftS<'- 
y>X£^fr 5 0 BP^ 7xmW±© 1 o©->3 y h 
^isE^©£SBftP^©^tf±itr<JPK 2 7 frSBftW 
Spxa-y h 3 Oicm&iotlZt, BJt»JWaxy h 3 0 
« A r Fx*->VU--0%S 1 0«Jt%BBJfrr*i:« 

Waxy H3 0T*tt, &$©<£5K*©ASttfc«©«# 

^tOSCT, ^■ftS^07x/NW±<DU^XhO#^ 
T*ilIE&fta**f#e>ft?>,4.9^ A r FX+i/TU— If 
3tjg 1 ©ffiX7 (5g®Hi&Bc, S^^VXX*;!/^-) S 
l^ISii}t886 0W)t-|-*»J««-*. f LT, SB-fa 
y hfS^O'tSSS^cDJIT'tti:, A r Fx^>VU- 

[0 0 3 2] Sfc, *fflJ(DZ^;l/f-Xr-v J 2 4 Z±(0 
^x/N*;l/^H03fif»t«)Wt»iaa8«k OftSJHflffl 
tx;5r3 2A'|gS^tl, Mitx^S 2©^If 
«8PXX7 h 3 0 -c«ttft«nT^*. BM«*x* 
3 2fi. tJae^^iSPLKiSBJttlHWo^ft^a^-*: 
-*$<DS^t5^{i^, XYXr-v-2 4 XY^rffiilLT 
*05Utii*S»3t*JRP LOB)lfifB«*fie &■♦<:» 
srr % c t t% m>m& P L tHlft»p^ 

V-9- 9&tf.TOffl ; ex^ 3 2 ©Jftfflffl^fcffl^TiMett 

^PL©a3§$%ttiflij-rs 0 %4o\ mmm^-^z 2 
»©^>*-^«©S)t»**-raBaiatr6-bv-9-%ffi 

[0 0 3 3] WJfliAr Fx*->Vlx-+)-)tjgl^ffl 
7A, 7B S Sl^^T^UVXl l~±3yf^ 



(7) 
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P L©$f§il*|g|$©£|ig (IfflROU^XllS^HOffimi) © 
£&{CfcKg3 7*rtLT«BBB#;*tfttBStl*. 

coo3 4] to$asaaa5^o«ttStt, 

3 5^HWI^PL©|IW©»«tt3W«V>«*l*, - 
§^fc©fte*B»Wtmfc«tt*ftfiBJI8lcf?$ 
ftBttfti^. L^LftAtg, ttBrtfc#aEfS£80*J 

*B5fcftM5bTfic BKM 

[0 0 3 5] JMc, *MOSeB)K9flilc«(t«liW% 
*»P L©jailWWR«c-3*Bi2*#!HUTKflW- 

So p l om*tHi«fT 5 0 2 

fcjjVTJ:?«C» XYXx— >*2 4 XY£»!jl,T,TOf5 

9 3 2 osftn p l ommmcw& 20 

?ns<, ?■ LT, A r FX*->7U- »f)fcig 1 ©/<;l/7. 

mtmmanx, e-Axy; ? * skas^-sba. 

JSEBtt^P LfcHlSLfcBtt/WXJt I L 2*4, 

tttBfll^ St>*,TOlll*r.^3 2co^(±j«^(iM?iJfc^ 
ttWx- y 1- 3 Otc&S&gnS. 
[0 0 3 6] 02fC*51^T, ^Vr^U-^-by-9-9(D 
&m<i*ffi, h 3 0 PVCfcf-**-/U H so 

(P/H) BB6 1, 'BtXf7irB9' 1 ri?*>V8.Wm 
(£TF, TADCJ fcPfcJO 6 2*fl-LTA»x*;Mr 
E i fc LTB&a»¥&f-&&6 3. &tfM*3fcffl«#» 
6 4CMitlT^5. Dff£aia¥fn-8ff6 3x AW* 
«*#»6 4, &tf&»©8a«l8«|56 7, MMV6 

*TSnSV7h7x7±©$l^*«-ffc©T*;&S*\ * 
n 6 ©«»8£* ZtlZtV^- K »> x 7 T'tm L T fc <fc ^ C 

[0 0 3 7]-^ ,«fl*x* 3 2 OttfcHffl^tt, S 40 

7h3 0 rtT tf- * *-/V KBB 6 5 , St>* 
A D C 6 6 fcfl-LTjftJfixiM/^E o t LTS&jSjW 

ww»6 3Kfltt&*nr^*. ie«aa*tHSfa!6 3-e 

*i, iS3ix^;l/^- E o *A*fx*;l/:?- E i T«WL 
T»»)t*3RPLOaa*T (=Eo/E I) *waj 

Sfc, Afltftffi8!l#g|5 6 4T-fi. AftfrsBtt/WXJfc 
«KA»x*;l/*-E (853?) LTA&fSSx* 

rt/^-efcJSfflU »ttJLfcXWttx*;l/^-e*a3i 
^SiiEtgP 6 7 tctft^-T So Afltttx*;!/*- e tt, /</!/ so 
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«) T (e) TMU C<omm (e) ***iJ6 8 

fLt> ®^B$tcjga^?asgi5 6 7 a, a 

»3fcESl#»6 4 frt.W?nSA««i*;^- e % 
^O^ty 6 8^&K»tU2tl^nftT (e) fcftAT 
SCfctC <k -3 TlSOfiKmP LOSii^T (no 
w) C©j§i«T (now) Z®m$ 6 9 

^-fSo ^HzR"?**^ ffrJBJIgtf 6 9 Kii, ADC 6 2 
fr5.©AWl^-E i fcfltteSftTfcD, «g|5 6 
9T'fi, *©A&fx*;l/:£-E U Rt/Sjfi^T (no 
w) J£ffl^t^XAWJ:©U->'X t-<D^T*0^^;l/ 

u— i ©m7j, Rtfnrsewjts 6 

[0 0 3 8]*C, *«Kft^Ttt»)l£*3fiP L©»)i 

*©g{fc*H-ffll U ?-o»)-iBiJ«g«fca^i>TS^ffi$iJW 

*(fV^*«'636*BJt*ffd»*OMf^tO*, 0 3 CO 

^tcfTfen^o 5fe-f, 03COXT771 0 lfCfct,->T, 
0 2 ICTfit*. o tc, SHit- ^32 OSJtffi*H9»)t 
L©B«««»clB£Stl, 11^771' >F 1 5 A 
RtFBJD)77>l'VF 1 5 BOB^WftMP**^ 10 0% 
tctS^Sn^o COWJT'fi, »BJt*3RPLK»^*A 

WTfe5fcJ6, l/f^AR^l/f^;l/Xr->*2 0A^ 
P>K0^$n, Uf-£;l/Xf— : ^2 0 AO^Stfftotl 
^bT, A r FimU- tf^iSl <D/WX5g 

[0 0 3 9] ; E-tl{c^<Xr-v7 , l 0 2ttVT, M2 
OBJt*U»3.xy h 3 0T?tt-rvryu-*-by9-9R 
DH&tffitx* 3 2 ©tB^jffll^*ffiJ»jKa[»)5itrC fctc 
<k^>T, «»)ieS*»PL*::SllBK:A«-r*x*/i/^-»c 
»l6r*A«x*;l/*-E 1, Rtfi5aB3ie*3RPL«:B 

ffi«l^g|56 4T*«, A«x*/l/*-E l*B#LT*ft 
StfOAS*Kx*;l/4f-e*©ffiU jKtSSiiWSff 
6 3T't4S)i^T (=Eo/E i) ^gffl-TSo COi) 

l. 6 5©Sto»)K , 9-V7';I/*-yPKigB*ffiflitT, 
A«^S«3^g|56 4 T-t4^tDffi^^flli^©-9->'7 P 'J V^* 
U- h -eB&ffiOT-ntf 4 < . ifilSSiS^H-RtgP 6 3T- 

[0 0 4 0] ^{c, Xr-y7l 0 3(;:fci/^T, B)te»I8il 
x - "j V 3 0 rtoaWiaKESP 6 7 T*«, WA(f 1 -> 3 



(8) 
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*T5rK<3^ty„ #©Xx-y7"l 0 4T'(i, f|-«*7fr 

^S. StilliJBW*. -mtLTms e c~ftl 0 s e c 
T'3d3„ ^UT, XT-yyi 0 3<Oi2jg$M»g|5 6 7 t 

DPititiPiT-as o ig l t , R/f Mourn® \imm m l m 

m*7>Tyy\ 0 4fr6XT<y7l OSKWftLX, 32 10 

mmmm® 6 7 T-t*, -m<oxmw.^ji^- e ©ra 

i:LTlS^^P L©j§I«5T (e) ^feT^'J 

6 8 tc^-rso unit. awx*;1/#-e 1 tcwrs 

T'3&3 0 *©8>fl*©KI«T (e) f*;t»W©XT 

[0 0 4 1] >£aEBJfc*fir5«£, X-fy7- 

7 > F • X* + >73^©«K^S^T'«X-r «y 7 • 7 

4:BJt3tW03t««!lW 6 ©*Jfc*IMW*£ 20 

#) fcow^fcffl^TfTScfcjWftoti*. W5» ?x 
m±© 1 &K-O^X-%X%t, *Oj«iWSWJiaqRP L 
{c<fc5X'J «y h«©B^H^Jlii-rSB#|igcpt % bS? 

[0 0 4 2] net', A r FX+S'VU— 9%flg 1 ©# 
ffiBH3fe!>©Bti] (W^ 58»BlifcRx><;l/*x*;V 
4?-) ©S9fl£Eo [W] fcf*. g{c, WTTtt* 

LT> L©fflKB3§;»*To , X'J-yhtf 

©Bft«©B5ffil£:S [cm 2 ] , ^©BftH$©£S 
£fi©fi££L [mm] , U5>Xh«8*I [J /cm 

5$ffl©fflMlVwo [mm/s e c] {4, ^©.tafc^ 
5= 

[0 0 4 3] 

Vwo = (L • Eo • To)/ (I • S) (1) 

jfc&Bttra&n&tca, 4*^©^s 

tf&B&SftSi:, @3©Xf771 0 6lcfeK, 01 
t^f iSKUf-^Xf— S>2 0 A±K l>?-i>>lRtf 
ra^tl, ^X/nX-t- £/*2 4±©>>x/Nd->;l/^WHtc 
U^XFtf&ftSftfc^XMWtfn-FSnSo *L 
T, BJtiliOTx - 7h30 rtT'Aflt^x^;!/^- e 0 
ICJ-fe-y h$nfc^, Uf-^Xr-: l?2 0 ARlf>x 
/nX-t-: i>*2 4©j£fift*Bflji&£tU fe£©|B|BI#IRe>tl 
tc&mX-A r FX+J/7U- tf^jgi l ©/<;l/X?8tt#Bfl 
teti, -fyf-yu-^-fey^SOttHlfll^OBJttWJW so 
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fCnTiir^l'yF 1 5 Btfl^Tl/f^/l'R^^-y 
«©«>x/NW±oa»S/3 >y MHW'NOC^BSttSn 
So B5£75-Y>Kl 5 A, &tfHr»77f ;/Kl 5B 
©»fc«fcHQ*©«f«(4, 02©AW7tffl««-g|56 4 

[0 0 4 4] fLT> Xr'y^l 0 7tcfe^T, ^;l/X 

FUSS 6 K &tfADC6 2fcfl-LTAWxiM/#-E 

i *MH-w*n, c©xwx^;i/^-E i wmktMytm 

«#SB6 4lc«^n5o **UC«KXT-y7l 0 8K 

2tlSAWx*;l/#-E 1 (c-f-©i:t©WP^«:»CT 

#-e£*46, C©BttWtefr&©A»«x*;l/#-e 
^j§3i^M»g|5 6 7KfiUef *. *OXf771 0 9 fc 
fe^T, Sifl^H815 6 7T?«^ ^'j 6 8fre>ES#fciJ 
LfcSaspfcg-rHttT (e) ilii^r-*) 
K*OA»8x*;Mi- e fcttA LT, mfeOftmmM 
•?SKE©&l&tt¥£ P L©^ii^T (now) £StH 
U JStBLfcjgil^T (now) *MffiPg|5 6 9fC«*&-r 
3» C ©«■»©«««, 1 ->3 y h©B^B#HtcWLT 
+^5®< *S J; 9»c-TS. EP^, l'>a«yh©B%B#H 

ttnzmmu mciz&v7>ifi'fi*xmn&X'<Dm 

[0 0 4 5] *OXf77*l 1 0T\ S?J831gP6 9ti, « 
^^n/c^ji^T (now) tcStJl^T^y1-^;l/X)t I 
L©ttl/j%Wt3||-rSo CCT'(4, ^XAXr->*2 4<D 
^IfjiJSVw^ (1) S©Vwo frt>&itHt%^$>® 

ttzt, tx.^w±<D&&x<Dm>tm*-izitc?%tc 

fttctt, L©'>x/NW©Sffi (>>x/n 

Sii^T (now) ©^t^ffla-rSJ:^^ (^OjSjS 
(now) lcE.\tm2*£X) , A r Fl+yVl/- 

3 te LT*»fc«*»j« t tefeW*a»)t*3R P L©>8 
5i*T (now) ©fii^Ti , W&X&%?L<0®W& 
iS^^To, A r FX+i/VU-if^cii 1 ©tn7J©3*iS 

m mmm) ^e 0 zlx. twv&votttt'wxit 

I L©B8)S%-^fC-r5feA©A r Fx*->?1/- *f)t 
*l©Bam**E t fc-rsfc, Ei (4WT©J:5fc# 

[0 0 4 6] Et =Eo X (To /Ti ) (2) 
fCT« fliijffllgi5 6 9tt, prS«3t886Sriiia-r**W./< 
^XJtl L©tBtJ^ (2) S«fc0^46fcl«t±)/jEc fc 
*?.<};3tC, A r FX+i/?U- tfTtjgl ©ffi^) (Jgjg 
AKOk. Rtf/^l/Xx^V^-) , X«BJ«^8S6T- 
©KJWSWJWT*. Xf77l 1 lT-^SB^ 



15 

~ i i oicmoxp^mmrmmx'^ft^p i<om 
m&ontn, s^^x^ i KomMBViZi mm. 

Self A r Fx+v/vU— »fftif, i OtB^j»A^Tt.n 

•y7l 1 lA^X-r-yT"! \2\zW<i^X. A r Fx* 
->vb— !fttiH l ©fgftjWlliSft, 1 ~>3 -y h#©B 
Jtt^»7l/fc« Uf7^1 1 3) , *©5/3«>MP« 
^©Bft!K)fttflJH&£ttS (Xx-y7°l 1 4) „ #©-> 
g «y h®«©S5^|il!i6B#(c{i, SKft^P LcojSii^ io 

0 6T*©l0JWa»^lcSt3:|g«LTV">Sfc 
©t LT8®$©SttsW»SnS. 
[0 0 4 7] dO^^CttJlCttKf, -f>fyi/-ji 
9*rtLTtHM«ft*i8ie}fc¥3SP ^©Afcfx 
*;b¥-©ffl^fca:3^T«»}fciigR P L <Dj8.®&* 

« ir y 7;u * AT'itffli) c (ommmc m-3wz 

A r FX*«>VU~ «fftiU ©ttrtfcflJ^LT^Sfc 
W±©&-> 3 y h««0£ii*SKElMHfi-e»fc"e* 20 

So 

coo4 8] &fc\ ±»©&»©»!»t?«\ 

P L©jgj®»Cj£;UTA r Fi*->VU- •fftig 1 ©tH 
fcfcfflftiLT^***. (1) iU»5#frS<fc?K:, Btt 
»©tH*jEo tf-JSf&ntf, «»Jl6*JfiPLOa3fl 
35To fc^x/NX-f-^2 4©^SE)iaVwo fctiJtffl 

(now) #Kfcbfc»&»C«i, »)lfi}t»fl!)ffl**-3£ 
KLTfcfT, igil^T (now) (Cfct0IJLT£x/\X 
x-^*2 4©j£&Mja£fWLT ! E>J;t,\, fiU C©§iJ 30 

[0049] *?%w<D%2<Dmffiwmic^>zm 
i&hmk p l <Dmmm<Dmt<omwmmm% o t ^ 

So fCf, ^C*5ttS&&ft^£PL©8MS©g 
{fc©fH-»JI»fo RtfjtfcBflflftftfco*, m4©7n- 

^■+-h%#fiHLTWwr*. *«i-etta»}t^3SPL 

R fcffiffl LT C tt**R©B)ttB$ «o 
C©£WJ©P8©|gi©b^/UX-r-->*2 OA (U?-* 
;l/R) ©jtffijilKfcV. . ArFimi/-^Il 

©BBfttffiROfio J: $«<:*•*. 
[00 5 0] V. /E. =Vc /Ec (3) 

V. =Vo k*S©ft*K$U\, <:©fHflJ©l8, 50 
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<fls-$-k>V 9TtHBSft*A»x;M/¥-E 1Kb 
«/Uf-^;l/R±©J!g^«i©ffl«I) 

ax-feSo /<*->jSii*a 1 

SftSj8j®x*;l/*-E ofi, AatfSttfiteUf-^l/ 
R©A*-yjgi®^ SK^¥?SPL©jgjS^fc^» 

» >U R ORW-f - * J: 15 Uf- V )l R ©<£B X ©B3» t L 

&s„ 4y=r>?\s-%*.y*r°i*.ft\,xi\mii 

nSA&*x*/l/#-E U E8t»ex*3 
fflj£*lSjgi®xiM^-E ofcffil^T, bf-^/bR©^ 

*-yaa**tiBxoB8»TR (x) , a»«^t«p 

LoaaWfcTfc-rtUf, «T©£J:!>8:a&te¥?RPL 
©38)i*T i»)IEttfc:tt, JE-o/^-vaa 
3s©P&TR (X) HJt^5-YVKl 5A&t>*RT 

mrv^yv 1 5 B©«£W&iapw?gi;p>ttT^ 

So 

[0 0 5 1 ] 

T= (1/TR (X) ) X (Eo/Ei) (4) 
=tCX\ $fe-ri2l4©X'r-yy 1 2 ncfcl^T, 02tc^ 
fJ; 5 P L <0«)t««K!!BJW«*x^ 3 

2©§ttffitfi»££tU 0A±tcb 
f^VR*!!?^ l^f-^;bXx-v ; 2 0 Ati^jSEBfl 
<f&ffiBfc^fi!i-rs 0 ^©Xr-y^l 2 2{C*5^T, 01 
©iSUffll^ 2 7 tC «fc otixifT^^O*X h 3 y tf a 

wtb^n. u^7^R©^$^iRi©{iBX(cm-rs 
/^-vgiii^TR (x) jwwaisn*. to», xt 

<Dmmtnmci'=f-^)V7,y—i/2 oa (u^^;v 

R) ©jtgtfM&StU A r FX^i/VU—tfJtjgl © 

(C^3fi^7fflffi$T'ifeiffi$nSo 
[0 0 5 2] ^LT, Xf77* 1 2 4 T\ 
•y h 2 2^Lrm^nrcUf-^;lXf—. V2 0 A© 

(HBx*<±ftdaug2 7t(t«ft*n, ^ux^st-o 

f y U-^ * y*T 9 *^ t TttS'l^ ttS AStx^.;V*- 
E i *<B^aiS^H-*gP6 3, RXfXM%mmft&6 4 
tflttft*n» R8flifa*x^3 2%ftl,Tmffl-£ft%%M 

*OXf7 7*l 2 5KfctAT\ ±0J«9^2 7tt, 
;l/Xr-i^2 0 A©fiiBX<t0/^UX^©Ji)«J;t3S 

v^BWp^ft©/<*-yaa*TR (x) *wmu ® 
\ma*m»mm*Wrwm 3, atfA^ffl«»gP6 

{CAWx^V^-E i fC*©^*-V2|jfi^TR (X) 



(10) 
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HibTa®#i»Sffl56 7fc#l;*SU ESjgi§^H-»g(56 
3Ttt, A»x*/U#-E i , Rlf^ix*;^- E o 

* (4) atettALTJ9Btt¥*PL©aa*T*tre 

■y 7 1 2 6 TSHMB7 t & 5 $ T*, EPS b^ ;1/ R £ 

71 2 SOiMfcMKDEStu fffiJtf**7b*:i:t{cx 
f77"l 27K»fftT» aa*8HW»67T»i, 
3t«RPL©3KMiT* ( WWBx*^-eOWRT io 
(e) £LT#i6, C©B8&T (e) ***»J 6 8Kfc 

[0 0 5 3] BBKj£BBft£fT SBBfctt, 

Xf77"l 2 8(C*51/>T, !33©X-f-y7°l 0 6 fcUB 
(C, 0 1 {CSVf ^dtCU^^URRtf^XMWO^ffitf 

BKHWBax -y h 2 2tC«fcO U**;l/R©ffifiX©IHiJ 
5Alfx^;l/^- E i ©HW?Tb*l£o f LT, bf- 20 

(X) tf02©AJWttMW^6 4K:$*SStt, Aflftfc 
BB#»6 4 (iA&fx*;!/^- E 1 (^©^-^aiS 
$TR (X) **Ufcffl*«#LTA»»x*/l/*-e 
fcfH-JJU WJ^BSaBBBBW 6 7 X 
fy7*l 3 0tCfe^T, aiBBftBtt6 7-?li, Xr7 
7*1 2 7T?^*U6 8KlEtt«nfcB8»T (e) K*© 
AW«x*;l/^- e *ft\bT8!£©Jg^i*S PL© 

mmmi (now) *smu &tii££*(iPj&»6 9tc 

ZLT, fWBB6 9T'ti> Xf'^l 3 1K 30 
*5l/vt\ Xfy7l 1 OtTOCfS^Jt^P L©a$ 
45©&B£tB«bT£x/\W±T?©&7V^l'XttI L© 
Bfi*<-«i: A r FI*->7U- (f^jgl 

©m*is xa^BBjm 6 

©Xf -y^l 3 2-13 SaXT'y'/l 1 1 ~ 1 1 4 

•>a «y (-^^©as^tiw^tonso 

[0054] c©wc<ttx{f, uf-^/Ko/^-vaa 

Bfc*BbTt*Sfc«>, ^B5©j£*BftB#©&®7^ 
P L©j8»sp©»*J:!) iesmfl&c&ffi fto 40 
Ts B^OMWBSfcfiLtbT^*. &*5, ±E©0»J 
T'tiSgiBsfsft-ifliJiSfc: li b*^;l/R teffit©£|p)tc;£££ 
tlSfc0fcLT^«#, j&3if#ftK<koTt8J5g)fcij*&P 

L<Dm&m*m*Mm (e) ©j&awfcgffcfss 

ntfe^c jgSE35lft»»C*©M»T 1 (e) , 

T2 (e) **i6T*5^ ^aeas^fcttj^aE^isitcjs 

bT^©BaSST 1 (e) . T2 (e) 

tcbTt^i/\ cntcfcoT, b*-*/l/©/<*-vBjS 

^tfttfrC'&^Ji^ b^;l>©3lS«ltte©ai®sptf 
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So 

[0 0 5 5] iftfC, #«W©B3 0Btt©#BK"^SBl 

W'PttBi'PWXJfc I L©BB»ff±»©fiB3fc¥*P L 
©Sjfi*©^l!l«rtffraiJf 5o W5» ±K©BlStfB 

B*PVI/Xft I L©S^f?±acS5fcffl»©#ttfcR 

bmk: 1 B©£SBM£B©BB©aMt 
BbTa«jt*BPLoaa*oBfk*#ftT^ft. b 

TBtSfr; h©BJt»7«, &©*>3 >y h©B^M 

of#*. ^ <gsa i/v/xh A^ffl s n t </ -> s b-&k 
», ^saBJtfi^Bfc-rsfcfttaffl^os^*^ 

t < &oT, ~>3 «y h WTa»Btf*IW#B*-eigfflb 
tc<<^t), «BB)fc«H©X/l/-7*y h©Gl±*HS 
fefetCS/a -y KBBOXr-y Jfy WHIf *J®BT«B^ 

[0 0 5 6] %£T\ *W»Cfctt*f5HBJfc¥JRP L©» 

a*oa£{t©w-»j»^, Rtf^sBfti&mco^ 05 

©7a-f-+-h^#ilbTUiW-r*c 5ff 

0 5 ©Xr-y 7*1 4 1 ~ 1 4 5 tCfc^T, W, 1 ©^Sg© 
JBB©Xr>y7*l 0 1-1 0 5 tmmic (i?2©3U5S© 
»8©Xf7/'l 2 1-1 2 7fcBBT?«>J:^) . Bfl 
/WXft I LOB«+oa»Jl6*B P L ©a5i^©S^b 

*ttMb, jjmxz-frx-evwitLtLxt-omm 

T (e) *#J6T/*U6 8U:E*-r*. *t, Xx-y 
7*1 4 7—1 5 OfCfeV>T> BW*b&V^oa»3t 
^^P L©58il*O^fc*ShWLT«ii«FB<0H»T8 

to 

[0 0 5 7] B*W»C, XT77' 1 4 6T«fSP 

Ucmf£*I/g£ft3ia*©Bftiltc^;£©v-s/'y;& 
fti^fcBJttffl^fiaBSnfettBif, A r Fi*->vu- 
IfJttW 1 OBJt*ff±f*. Xr>y7°l 4 7T' 

f8Jtf9±A^OBB«FB t fcffl-WU Bf^O«PMIBIffl1» 
Xr-y 7*1 4 SlOs^X. M2<DA r «f 

aJWW-W»6 3teB^T» aaxiM^-EoRtfA 
»x*;l/*-E i ±»>aBJtt^3RP L©aii^T (= E 
o/EI) *BtBU C©aji*T^aai^iKWgP6 7 

BiWB7LA2:*lcMflFttX7 L !y7*l 4 9A>e>Xr v7* 

1 5 0K»frtr» a»BBBB6 7Ttt, 

jl^lSt©IIBS(T (t) tbT3£<«U COMST 
(t) *><t'J 6 8Kfaigf£o ^©M^T (t) fcb 
Ttt» TOflft**£fc LftttlBBI t ©2 AtLhOH 
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[0 0 5 8] 0 6 ©MS 7 0 Ca, Stft/lrt/Xft I L© 

saw^it^os^^^ p l ©aa#s t (=eo/e 

i) ©g?{t©-0)J£^U C(Dm6<DWmiiM%S®±fr 
*><D®mi*Wl (hour)T\ fflffSaaa^T (tBWffi) T* 
£ft, fti^TOACi^ SJi^tfiflfflfcS^Wc^ 
tS^nSAI!4x*^-E i (fflttfi) &jr;U ft$7 
OBa, ^AfltxifwV^- E i {cWJSLTItiSiJSn?) 
21i*W-Eo (ffl*Ml) ^LTi/^o *-©ft«! 
7 o CfcOttfrS $m/WXfti L<DMM@± 
m^t, L©aa^Ta-K*£ <(h1^l io 

ft*, *SfcttTLT^S. **'J6 8{ca, f(0*fi 
7 0 C^ififtlLfc^aW t ©MttT ( t ) tfKtKTtl 

So 

[0 0 5 9] *©&©j£S»tHtK:tt, 0 1 
2 7*^02©Sa^®gP6 7»C*JLT**P<;I/X# 

I L©,TOcpft\ X«mt£->a FWXf7 tfyy 
fT'^^Xtt I LOMtftTOSttTt^Sfr^-t 

i0*^«ttftsft*. xa. aa*»»»6 7T». ad 

C 6 2*>&©AS*x*;l/:£-E i ©W»Cct^T!l*f* 
frif-?fr%ffi£LT&<U\ C©<}:5£LT, 0 5 OX 20 
f77"l 5 lfctel^T, SjS^iS®SP6 7T*a, 

ttca, Xf77"l 5 2{C*5^T\ F/r£©B*fSffflBgT'A 
»ftf5$i#g|5 6 4 fr6©ASM8x*;l/#- e fcflfc 0 ii 
5 3fCfe^T, C©Afcff£x*vU#- 
e, RCfXr-y^l 4 4 T'/t'J 6 8fc8Ett*ftfc§8» 
T (e) J:01»»}t¥5fiPL©S«E©aa*T (no 
w) SrJR&So *LT, WTCXf'yyi 5 4T-03© 
Xry7*l 1 0tra«Kt©2Bi*T (now) omt 
**S«f **3KSR^Vl/XJtI L©lMj*WWU W 30 
TXry7*l 5 5T*jl£5tfS8) l 6A^7-r5$T% Xf'yT - 
1 5 2- 1 5 4©Jftfftflli9jIStt3o 
[0 0 6 0] *©», Xf77l 5 5-ej£*8)ttjWR7 
U XT77"! 5 9TM 0©^a y hfj«^©gg)t*^ 
7t-£>£, XxyT*! 6 0T£8P©j/3y h^igS'MDB 

vesica, xr77i 5 ncMSo c©ig^fca, ^ 

L©,^a^»fLTl/^ftl6, imiXf7 7*l 5 lfr 40 
P-Xryyi 5 6K£frLT, 6 7 ttjfer 

*©B#£?AIMfll8l#ai56 Afr<bW&ZtiX\^*M 
«x*;l/^-e, StfXryn 4 5T'!iEtS2nftKI3& 

T (e) £9, si«E©ft«jfc¥*PL©aa«»sT a sw- 
at**, t lt\ *©fB5» h««^©jtaE»)t*«j&* 

SiiEMtcXf-y 7 1 5 7 {CfcV>T, mW$®m&H6 7 

a, *tt/wxjfci L©j»i**wfr6{:tiST©«a^ 
not. Rtf^y-yfi 5 o-eaeitsnftBBRT (t) * 
o$!£©}aii(^£p L©aa*T B*swr*. c© 
imm t # o T*©aa^ t «» ©ft* t c t 50 
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■tZt, 5 8fc*5l>T, aa^SWSP 6 7 T 

tt, -flflfc LT^sU K>W5.<vm>%%% P L ©Hfg© 

aa^T (now) fcKsm-f*. 

[0 06 1] 

T (now) = T A • TB/TC (5) 

^LT, &©fa y hffi*'\©jfce«fc)!><Htt&StlTl* 

ff*Uf7 7*l 5 lMXf77"l 5 2K»fTLfei:* 

(ca, a»)t*iRPL©a5fl*©«i»Mi% (5) stT-s 

a y ^^©jfcSBfttffrtott, Xt7 7*16 OT'I 
SB© ~> s y h ^«^©SJt*^7 Lft t f fc Xr y 7* 1 

6 1 T*B)!fiiWW»7-r*. 

[0 0 6 2] d©J;9t*^Jt < };tia, ^3yhHT'^ 
tt'WXft I L©ia«A^WStiTi>*IB©a»Jt¥3S 

p L©aa^©soi(jt«'iisnsft46, jjoasffifiio 

*C. 0 5©£SKft*£|£tc?x/\W±f;:|B]ig/<*-y 

<Dya-^Ar-h^mMi,rmmt^o H7©x 

7 7 7*1 7 UCfcl^T, HI 1 ©W^/l/X-f-->"2 0 A 
±fCU?-y7l/R#n-FSn%. ^©XryT*! 7 2fc 
fel/^T, SSJfcttfcW^XM WiAWttS) ±tc^Jg 

X-f yyi 7 3fCfe^T, j ?-©^x/nW± 
©^IS®S±(c h Slffilftis >^x/>w^0 1 © 
&U&ftS^©'/-x/\XT-->"2 4±tcn-KfSo i>J 
fC, Xf77*l 7 4Kfcl,vr/, @5<DXf77*l 5 1~ 

1 6 1 sToftftsfcrattK, a^^p L©aa*© 

Sit^rliS-r 5 J: 3 ic, Q« ^x/xW±T-©S^n^^X 
3tl L©!lS^-^fcJ5:Sd;9{c^^;VX) , ei L©^ 
ffl*WJIPL4^6, Uf-^;l/R©/^-v««rji«»Jtt 
7?ST"i7XMW±©§i/3 y hWffllcnytfZo 

[0 0 6 3]^©^, Xr77*1 7 5tfcK, ^X/^ 
W±Cl/^XKOIMfrt\ Xfy7*l 7 6T' ; f©l/ 
->*X h/^-y?:VX^i:LT , )XAW±O^IiOx 
y^y^*ff oft&, U^X h/^-y^S-TS c i: 
CioT, ma©leIES^^-yA' ! ^XMW±©§>/3 y 

hSS«tcjg^?n*o ?-©^, «?x/\wa#©n'-\'© 

tt, ^x/>W±©*S/3 y h««-pflB8fta«a*^6 

nrv^ft^s •>x/nw±©§>'3 y hffimcffiwo® 

[0 0 6 4] ftfe, ±K©*fi6©^^a, *5§H^«rXx 
y7*-7>K -X*+^a©a»»J1C«BIfc:3afflLft 

s©i§^sg^SH (xt7'H vnKtzm&ic&m 

m+iCtWVI**. Xry^-©^tca, fflJ^tfE 

3©xf77*i 1 oRt/i 1 nc^-rsxg-e, ^x 

[0 0 6 51 4*, *«W«JJS©£«g©fclBCIB5£S 
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n-f, *«E©E»*i^L4i*EII?«*©»j«*8[ 
[0 0 6 6] 

tf- A©MBfl!i&fr 6 ©&8ft¥$©aa¥£ 

[0 0 6 7] »Jt*OS«B5±1?083ta*W-jB!l 
f4«fc5&*r«©-teV9— *iiiP"r*j65E* , ft<» ffits 

t>« c©i§£, aaVttttGttflHi, &|g%¥&4>a» 
*0«LM*x*;l/^-ftt*f-r*S<b*Ofl!ik:, Bftx 

«»Jfc*JR©aa*©Stffc*«rEttU $W£ti, aa 20 
-t-i»OB8«*+WfLfeao«ji«BIK:S^^Ta^ 

-e-i»©saw©etiw»fciaK3t*3R©aa*^+»te 

08lL*i^»&lffe, *©18B^fc©aa*©aHb* 

[0 0 6 8] «fc, *»«4Xfy^'7>'K^+t 
yfiRVZ 9 ft£lcB^^©«KS^SB(c9ffi Lft 

it3tBJt»ST«, Sieft¥?S©aa*S»fcJ& 30 
UTW*.tf»KiIiT?- £©B8lfftfff&ft« J: 5 £Bttffi 

B3«Ha*ffli^T» «Kjt^*©a3i*©a£fl:©tt»j«f 

lc*»KCTa**«!ffl LfctffflHwaa**!)-*]-** C 
fctCfcoT, -TX^O/^^-VSgacair^iSAItx 
*/l>#--ffi©g§Bllc «fc o T«»3t^3R©a3fl*Sft*IR 

[0 0 6 9] Sft, *ftifl©ll»7Vw;*©«ii£ffiK: 40 
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[0 5] #«W©S3©H»©#ffifcfctt*«fB3tij*3& 

p L©aa*w»jidm atf«jti(i^*^7o-^+ 
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